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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Medical robotics is one of the compulsory courses for students majoring in intelligent medical engineering. In this course,
we will learn the classification, function and clinical application of medical robots, robot kinematics and dynamics, robot
motion and interaction control, and understand the development principles and ideas of medical robots based on specific
cases. This course is open to junior/senior undergraduate and graduate students majoring in Intelligent Medical
Engineering, Biomedical Engineering, Mechanical Engineering, Robotics Engineering, Computer Science and
Technology, Electronic Science and Technology, etc. No professional medical background is required.
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1. Understand the types, functions and clinical applications of medical robots;
2. Master the kinematics and dynamics analysis methods of the medical robot;
3. Master basic control methods of robot motion and interaction;

4. Understand the development ideas and working principles of medical robots and be able to develop simple medical
robots.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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£—& EAYLE AL Introduction to medical robotics (2 22A)
MEHERNLES NRIRRZE. ThEe. SRR SHR, CLURIG RN H 15 5 25

To introduce the types of medical robots and their functions, key techniques and challenges, clinical applications.

F-& ERANSANM. K358 Medical robotics—Mechanism, actuation and perception (2 228f)
PHAREESTHLAS N H PG IRahas . IR A s e

To introduce commonly used mechanisms, actuators and sensors in medical robots, etc.

F=2% ERN.2AIZS)% | Medical robotics—Kinematics | (4 225})

PHEERNSARIZ3%, FEARE IR IE ) A B B IR 3 5%

To introduce kinematics of medical robots, including inverse kinematics of parallel mechanisms and forward kinematics
of serial mechanisms, etc.

HEIE ERHLEEABEI% I Medical robotics—Kinematics Il (4 Z25)

PHRE RN AMIZ3%, EEAREIBHU M IE )22 B AL IEiE 32 5%

To introduce kinematics of medical robots, including inverse kinematics of parallel mechanisms and forward kinematics
of serial mechanisms, etc.

HEHE ERANRASJ% Medical robotics—Dynamics (4 %K)

BHREE LS AN IIZ 3%, Lt g OKEN 71/ J1 55 RS HRAT 38 73/ J 10 2 TB] 1 B S 5% R 5%

To introduce dynamics of medical robots, such as developing the mapping relation between actuator force/torque and
end effector force/torque, etc.

FAE EFRNLEEANZESNEE Medical robotics—Motion control (4 228})
PHIEE ML B shiz sk

To introduce the motion control of medical robots, etc.

HFHE ERNLSEAZ 6% Medical robotics—Interactive control (4 2:5})

PHEE AP A TSI LIRS, tands T S0 535 )22 B A T A S S A Bl %

To introduce different strategies for interactive control of medical robots, such as interactive force control based on
admittance, etc.

)\ & BV % %] Medical robotics—Haptic control (4 )
PHAAEEE AL N e fin o 428 11 P S I S5 380 R 77 0 4
To introduce the principle and methods for haptic display of medical robots, etc.

ENE NMEKIBSN & J1% 58T Human motion and sports biomechanics (4 220 )
BHRNRIZEN X IJE R ER, 5 R J5isss

To introduce human motion, simulation, and analysis of sports biomechanics, etc.

#=1-& ERANLERANZE4H | Medical robotics—Case study I (4 2&K})

BTSSR E LA A REL, Wit 6. AN HE

To introduce the idea behind task-oriented rehabilitation robotics, as well as the design, control, human-robot
interaction, etc.

E1—& ERNEANZEISHT | Medical robotics—Case study II (4 22Ef)
PHRAT E RN ZE R TR . it H. RANKZ HE

To introduce the idea behind walking-assisted robotics, as well as the design, control, human-robot interaction, etc.

B+ % ERVSEARIF BT ESLER B Presentation on novel medical robotic design or practice (6 2£i})

) 543 2R LA NP BT v 28 R B B ST B JR R, AT IR B8l A i oG

Students share innovative design and ideas of medical robots or practice demonstration, and conduct classroom
interaction and exchange, etc.
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F+=% FRELE 5 Course summary and assessment (2 220})
RERFRERACFE S . T IR R 25

Summarize the teaching key and difficult points of this course and conduct course evaluation, etc.

18. M EREESEHE Textbook and Supplementary Readings

1. Introduction to Robotics: Mechanics and Control, John Craig %, 2017, Pearson, 3™ or 4™ edition

2. Stanford University, ME 328: Medical Robotics, http://web.stanford.edu/class/me328/

3. Massachusetts Institute of Technology, Introduction to Robotics, https://ocw.mit.edu/courses/mechanical-
engineering/2-12-introduction-to-robotics-fall-2005/lecture-notes/
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20. 143773 GRADING SYSTEM

MA. +=%% %4 Letter Grading
OB. Z&ics#] GEI/AEIL) Pass/Fail Grading

2 REVIEW AND APPROVAL
21. FERRECLTUTRENZRSH RGBT

This Course has been approved by the following person or committee of authority

AEMBER TRABYEAR
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